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(54) HIGH FREQUENCY POWER AMPLIFIER AND RADIO 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of parts 
and adjust a bias resistance ratio in accordance with a variation 
of a threshold voltage Vth of a transistor. 
SOLUTION: A high frequency power amplifier having a plurality 
of amplification system wherein each amplification system has a 
input terminal to which a signal am 
terminal, a bias terminal, a plurality 
sequentially connected between above i 
above output terminal, and a bias circuit which is connected to 
the bias terminal and each amplification stage respectively to 
apply bias potential to the amplification stages; the amplification 
stages include a control terminal for receiving an input signal 
and bias potential supplied to the stages, and a first terminal to 
send out an output signal; a first and a second amplification 

stage of each amplification system are formed in a signal semiconductor chip in a monolithic manner; 
a portion of the bias resistor constituting the bias circuit of the first and second amplification stages is 
formed in above semiconductor chip in a monolithic manner. 
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2£7jrT<fc-5£> GSMffl©tgtI26e©h-7 Q 
It DCSffl©tg»S^f©h7>^^Q4©>'^'fT 



[0 0 5 1] h7>$?**©HffiWEVthl*, 010© 

E©m (AVth) ££b3. «CT% 01 ltC^-Ti 
05 otc, Hfl[SEEVthcDRffiicjt}jE&bT4oeDiei»^ffift 
mj£©;WT*j£tn;lt£»?>. fiP*.Eg««EVth 
# (1) ~ (2) ®|GH®Mrcfe«*frt gflfctttt* 
HlTwt (a) ©(ieSS^-TS. HMNCHfflHEV 
th# (3) ~ (4) ©i§^tt&i^{&Btt0 1 T?^-T 
10 .(b) ©{4B&SKRU Wffl«EVth*s (5) ~ (6) 
®^ti$ttffi«±BI 1 (c) ©flfcfi&SiR?- 

S. Mfi»EVth# (7) ~ (8) 0*6ttX» 

(d) Ki^-r«t-5C, «»SttlM:««inK:«tnib«: 
v^ck ±13 (1) ~ (2) m<D&fe&ttK.mm 

is b&v>#, *ft*h*sfcft«*»fc-*-s 

02« (a) (ce&ttttSMM oaqjtoSftfcttJBfew 
■Tt)©T?feS. C©»Mfl<)Si^*:4 Ott, ^;k-vh 

*©T-*>5o 

20 [0 0 5 2] i©J:5t«WWM»flao{ft«3llRfc:J;4 
tS^Wfls h7>^^Ql, Q4©g8fK»£EV 

25 SOh^V^^CWbTfeff-S J:5CbT*J:V^ 
[0 0 5 33 09 HtamW**- -v725 ©«® S^-T^PH 
0T*fcS. C©08u 01 2t>PI«Tf*5^ GSMffl 

avDcs«©«iah7>w (istFET) m 

2&ih?>i>X* (2ndFET) ©^-hftgi (G) h 
30 Kl"f>Wi (D) fc^to *fc, 0* s «^|{c«e5i4: 

[0 0 5 43 *fc> ilil*>*»W®W«©— 
tfs 1 stF E T 2ndF E T©-7* — (G) JkXfY 
35 b-f >S® (D) HU |Bl-^[SjlC?&oT3SS{CEfibfc 

di;{C<toT> IstFET («]®JifS@!) ©itS^Srffi?) 
tBf*ia (7-f^3B5E*|q|) i:2ndFET (^2©Ji*s 

m ©ui*ft«iDmt'#ia (y-r^M«^isi) tfjfisu 

40 T»»)-&oTa6*^ a (il3#l) , "7>f 

3>©<ar*aj±^-sci;*ST-&, uvtovismm* 

45 [0 0 5 53 ^nt»*^M©i|^S©-OT-*5 
013SIT014 (a) t^ti^tv GSMffl© 
tf*S^©2ndFET (Q2) RVD C Sffl©Jf*i3&© 2 
ndFET (Q5) C*V^Ttt» h®BltCg!M$n5 
1 7'T-\'4 i©3i^73iaii:, Kb'f >a«it:gsi$ns , 7 

50 ^-V4 l©M«^|plH:fflj§:tia3^•ri.<t^t3S:o•rv^ 
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-^©SPJhttoIteTfeS. "7^4 1 OflbJSttgBi^CD- 

[0 0 5 6] £ fe, #fU£fl5® 1 <D*m&T s> 7\zi$^ 
X, E9fcSVr£?tc, W®MWiWLV>Yv>VXS> (1 
stFET) Qlt, Sg2®tftlg!©h7>^;** (2 
ndFET) Q 2 CD^IrJ^IrJ — H&oT^S. ^tl{C<t 

'.h£ <%5, IP*>, 1 s tFETi:2ndFET©m«t 

£tit©ISAM#9 0° gfc>SCi:£&>K iMtio 

[0 0 5 7] 3fc* % 014 (b) &GSMffl©lstFE 
T t 2 ndF E T •* 7" tiffi^a^ D C 

S m<D 1 st F E T £ 2 ndF E T (D*m&- V T'H 
l&fr&A/fcifr&fc^-tttx lstFETi;2ndFETfc 
© (H £ G N D KtTT «7 >f IB©*ISS§agtfMH K <fc 

U d©fitfi!t«:> — o©flHi*?feJ|l— ©JNK^^-ync 

-Tn 1 T-(iS 1 4 (a) 

[0 0 5 8] COio^ ttfflttttftiittSEatt. 0 1 

m l 5 Iifi7*n> 1* *jj*-*-?*o «v 

^0T*fet)> ffiJR&(B*MHl I C (RF linear) 5 0*> 
e»T>7 1 ^- (Antenna) 5 l.£-C<Dff Jfe*. 

0 1 5 X'it, fcm&mj]qtm$iB.<Dmm*kttG s m/b© 

*), -£©ii*§g£PA OW— 7>7) 2 0a, 2 0b 

[0 0 5 9] 7>t1-5 lttT>?^-aa««DtK85 2 
©T^^ffi^AntenaKg^tlT^So 7>^S£g 
(sW#£§5 2tt> PA2 0a, 2 0 b©tt7j£ \jj-?2> 
STPPoutl, Pout2h, 9MMI7RX1, RX2i, 
ftlflPS^-contorol 1 , contorol2 i;£WLT^3o 

[0 0 6 0] ffiJflJMS^fflll C 5 0*>f,©GSMfflffl 
lfttPA2 0atI?)ft, Poutl JcUttj£tt.S. P 
A2 0a©tB^ttAr^-5 4at:«t^Tt^ai^n> £ 

<D&mm^&&W}mt}fflm®& (apc®e&) 5 3tc7 

*-F/t***tl*. APC[lfi§5 3 tt±§3t&mfl^£ 
«tiWLTPA2 0a^fflt5. 
[ 0 0 6 1] ISWSCi^ffl&fi^UI I C 5 oa>e> 
©DCSffl©{s^ttPA2 0btCj££*u Pout2tCtii 
PA2 0bO(cMA77-5 4bCioT 
&ttJ£*U ^OtftiB«^H:APC[lgS5 3C7-f-K/i 
APC[5]g§5 3fct±sB4fcai<I^£*t©flH 



LTPA2 0b£f&J8Hf-3. 

[0 0 6 2] T>^^§fI«J#§§5 2lifa7l,^t)- 
— 5 5£*LTl>-5„ £©5*:i. 7*1/ 5 5teiEB^r 
Lx l«g^tt±Sar>7 i ^-Sg^Antena{C^$nv fife© 
05 2SS^©|*|-*ttG SMffl<D^{g§M«I#^'l' V^S 6 

aicaa«*tu fife^iiD c smomm&mwmxj 

5 6bC^$nTVNS. 

[0 0 6 3] j£{Ig{IijU#7-f «yf 5 6aOag!M7 
^;U*-5 Tafc^LTPoutlCg^ftT^S,, 31 
10 fiSW3«#^-f 9 * 5 6 a© b^{±^M C 1 fctf- UT 

^56 atttMB^contorol 1 £AftS*iSIMffe*fi: 
i^T ajfea* fett bSbA2= ©«*WttK©W#*.*«fT 

15 [0 0 6 4] S3eSS«J#:*-f y*-5 6b©a» 

iStt7^M-5 7 b&4rUTPout2fc£^;*ftTO 
•So aHt»Stt#*-f v*-5 6b©bgmiC2$ 

7>f^f5 6b ttf&JfflJlS? contorol 2 KATjSttSSW 
[0 0 6 5] Sflig^RX 1 fcHSffl^fi^iOfS I C 5 0 

&©mt:u:, 7>r;^-6 o &ttmmT>y (ln 

A) 6 1 a#JIH«dftl»3*LTV^. §M4g?RX 
25 2 fci^&m^QSI C 5 0 iiOffltfciu 7-<;i/* — 6 
0btffi»f7>7 (LNA) 6 1 b&m&mWlZtlX 

[0066] c (Dmrnmrnm^z ^xgs Migs^D 

30 [0 0 6 7] *^StygJIS 1 J:tlttttT©»***-*" 

•s. 

[0 0 6 8] (1) GSMffl©tt«i^eSVDCSffl© 
ttllftf ©tO&Jffig (h7>3^4rQl, Q4) i:^ 
2©ti^® (b7>^^Q2, Q5) «U *-©*^ 

■fBS'J©*^^^7'S«a^iitr^ig{Cj±!gtbT/J^ 
•fbJ^snSo ±l3S]g!ittiSi:^2etiSS©^ 
•f T^@B*«j«-r*-'t'f T^ffi*t©-gptt±i3^^i*: 
^ «y 7" 2 5 t^e y) y ^ {c^fiE^nx 3 d 

40 f!»3«ast*i<wi»rsiii:ttKitjw«t 

[0 0 6 9] (2) ±E (1) fcjjVJ-A-Sfc, GSMJB 

©Jt^^esvD c sffl©tt$s^ f (Dwmmmmtm 2 
®ii*l©^#-©*^5 L ^r2 5t^y us/y^c:^ 

&mi&1-&' W T^ffilri©-^^^^ 'y 7" 2 5 t^E 

y ys/» 7tc^i-sci:{c«t^TgiJa^ia©a£se40 

S i: *ST* t , i^ja^*ti*iSg©/J^bSVS3i3 

50 [0 0 7 0] (3) *mm-v?2 5©^ffltEB?n 
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x®mm=? ws.&, -y-hsei) tan©*? mi*. 
«, Kt/^>ti) #£SKEB;*fts;fc«>, fljjtati*! 

XmQ^XM&ZtlPlZi. 7>ft4 1ffl©ffiS^ 
tfUBtC «fc S*Jf# ©IfiT^T-f V I/— * a >©<£T£B6lt 

[0 0 7 1] (4) y 7*2 5©aiBiKa&W-?>ft 

T V^ S 2 ©ti*l©0*J28I4g^ (clftR $ ft £ A*>ffl © V 
4*4 its JB2j^«^m®tt?C&ffi£*iSffi 

[0 0 7 2] (5) h^>^^^©!8fltSEVthSiJ{C^ 

(*>^ v^w-f) 4 

LT«®&M^7*»{ft©i^#^tE£fc*K h^>^ 

M^y* (Vapc-Pout) 5WS*TS«Hiara±-rs. 
[0 0 7 3] (6) ±B (1) ~ (5) CK*3ft*» 

[0 0 7 4] *m&m 1 T*tt> igtl©*fllJ«-t-SiN» 
{fcif*S5il? (r7>S>**) fcLTMOS (Metal Oxid 
e Semiconductor) F ET£;gVA;fc:0rjfc:oV\Tn5£B£Lfc 

ffe©h5>^;**T-*>«U^ #|*.fcf> 
tit, r5>^**, G a A s — 

MES (Metal-Semiconductor) FET, HBT (Heter 
0 Junction Bipolar Transistor) , HEMT (High El 
ectron Mobility Transistor) , S i — G e F E T^X 

BTfcS i-GeFETfCOV>T@#k:itt^5o 
[0 0 7 5] HI GRVmi 7ttHBT©-^ft-eftBra 
mx&Zo #^ittGaAs««6 5±t(i, n'fG 
&Asy7aV*S>mG 6ifimfi?tlX^Z}iht>C 
^On'SGaAs^l/^i'ie 6±tCnSGaA 
S31/^^16 7#!S:H-5>ftT0.5o Si5I2nSG 
aAs31/^^f6 7»iStRW«C^*SS^*T-^^5 L > 
y^ife$ft-gi5(c^mbfc^^?fe*LT^So b5I3* 

ZiXX^zm&VL&^X, ge^-fltUCnSGaAs^L/i' 
^I6 7tfx.j/f>^£^ d©|&5feg!5#£fc}:3l/ 



t*mM7 5#a8tV£>tiX^Z. 
[0 0 7 6] HuiB^^^tJip^GaAs^-^S 
68, nf InGaPx;s/^169, nlGaAs 
*+-y7I7 0#«&*6:3.£5£a9:tte>ftT^3. p 
05 *SGaAs'<-^I6 8i:nSInGaPxS.y^l 

6 9I±B&|I]D*£;*T— gtLTB&oT^Si^ n + g! 
G a A s * + * 7 0 tt^ -pflMfcD tt>*t«ffl^ejgtt 
£JBJ5E£ftT^5. 

[0 0 7 7] H(F83n t SGaAs^y7 , Ji7 0*>£^ 
10 ftfe^tt^ti^T, l^tnIInGaPx5>-; 
^16 QiJ.tVn^GaAs^rA'^T'jl? 0#^^^ 
>m*SftT:3>** h^tfl&tt^ft, d©;3>*^ 
h^gP^{C{±^<-^«17 l#^tt£>ftT^S. 
[0 0 7 8] BufB*ffi^ttGaAs»K6 5©± 

15 @tt«a*«s-r5i^M7 2T-sfcftTi^s. t&wm 

7 2Ji^#l$fc:iiy^>^|Sfc*£ftT:3>** 
mv>mmB&&Bf&$1x&Bii, mjiBn'^GaAs*-^ 

rmi o±{c«±3i^ vtmmi 3 (Et-tt2jit!&^T 
wmi 3, ^-*m®7 i, =iu^^mis7 5c«tts 

ftSo 

[0 0 7 9] *fe, HBTCD«MC*V%T» nIGaA 
25 s3l/^^I6 7^n , SGaAst73l'^^16 6 
ttx9f>yt:j:ot7^yu-i'3>i7 6#K!»t£> 

ftS. ;®7'f7V-S'3>i7 6tt*»ittGaAs 
afi«6 5©«HaJ»fc:*Tjai-J-*. C©7^VU->a 
>ig7 eclCttxjf^ h»^i:OTftBW7 7 

30 #»l*6fti. ¥«littGaAs«R6 5©*Hfctt=i 
rffl©:*:7 8#ffi!«-£ft3. C©^7 8ttHuH2^ 

fcfc, )ife^Jg7 2tS:tte,ftfe5 ! Ct3£*$ftfc^®fflifflS 
7 9&tf-LT±g3£HJI7 7 f*ftWC«»*ft*. * 
35 fe* #!&NttGaAs£IE6 5©XS£«*ff8 0tfIB! 

rt&ns ^©mai8 o(±^jsjs7 7&wn 

[0 0 8 0] El 8liSi-GeFET|^t^WBr 
40 MmxtbZo S i-Ge.FETlOOBu HltC^-r.t-5 
Sifflgl0 1©±ai (±®) CSi,.,Qe 
, (Olxgl) *>&feSS iGeS^fflinSl 0 2, 
5»SimMI 1 0 4*jejfc«USfiES$-&fe«3gt 
ftoTV**. £tz, S i&£ 1 0 1 tDMHBE&ViT, 
45 ^©flSiSK S i O.ISSlJf 1 0 3£;&-r5£liiKfc^T 

[0 0 8 1] ifc, fiW3if*Si?-y*;i/Jil 0 4, S 
iGeS^gMinjf 1 0 2 43^158 iO.^^S 1 0 3± 

© s iegs^tttpa u^ojs^buib s i o,$mm 1 

50 0 3 fc£J£**3frF#8llfifi«*£ 1 0 5 *«»j«*ftTV^ 
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^i2itci±, ai^ss r^>s>**©v-;*««H> 
fw >«aft««-r4-»®««Ma*i o 8#i&i*e> 

[0 0 8 2] £ fc x itui3-*f©i£iStfS«« 1 0 8 H ©1* 
S imMlO 4©«fflfctt<7*- r^bBIl 06tf 
ISH*e>ftTV>£. do-y-h^bmi 0 6<D±lz&>f- 
hsffii o 7jwai*&*u y-HftftKi 06*«tvy 

;H 2 2tf^!tte>nTV>5„ tfllBttttfHlAl 0 8 
[0 0 8 3] bu§3^S i^**;i/Jf 1 0 4, ^-M 

<® i o 7&±vwm 1 2 2±iz&mmtmm 1 o 9 ass 

gp^tc(i^JSgB«ai 1 l#Jfc/££*v, 4*-httll 0 7 
ts^nsy-bgs)®, iS«c«^l 0 8£jg^£ftS 

[0 0 8 4] (SHJfSffiJ£S2) El 9H:*^W©fb©|£Sf6 
T-fei.. *HK6B^2T-H:> ±i3flfflyi2*SlK:fc^T> 

-?*i^T>yOPaii?)l~OPamp6tHi^U h7>$> 
1~Q 6 ©;W7*ffifit£fMPt-£ 

[0 0 8 5] 02 Ott±I3:*^7 S/WT^ffi 

[0 0 8 6] ;H?*%mm®,B 5HU APCiDA* 

7fcfc£>£5fcMjE£$ftT^£. tf^ 7 02 0 

<omi8.MlC7rs-r£-5£— j^fflnMOS v^yvxt? (N 
mi, nm2) txbizzmjmm^h, -j^©pMOS 

YvyVT,* (PMl, PM2) *€>&S;bl/>h = 7 
X* (PM3) *? 1 45V-^7*n7C<totM$ 

[0 0 8 7] 82 lH:*««:fy72 5 ©glSftBT® 0 
T-fe2>o |5j0£*vr«fc-5fc:, p*S->ij3>»K8 60 
-*SfcB:p3f©:tt*^>-Wl/JI8 7#i&tte>*XTV^ 
5. C©xt^^t;H8 7B:p*S©T'f VI/—: > 
3>M££8 8T-^tL^nH*tlTV>S 0 ^LT. ±137 

^ vu-^a>^8 8T*«Mi$fc#&£ftfc^tr** 

J!2J&£*lPM0S-$>NM0Sfc«fc£>CM0S (fflfflS^ 



JKRfbJK^Vff) x LD (Lateral Double Diffused) 
MOS, ffiiSR, &m!M*—Y (diode) , PNdiode 

[0 0 8 8] Z<D&ofZ*mm&W£.-?^X, 02 2© 
05 7D-^-bft#JHUJfttf61«J|lK:BW8-rs. d©7 
n-ft-ht-H:, LOCOSJEd£A»&iMWej«*T?© 

[0 0 8 9] -&mtZ^V#*ri'*Jum8 7£WT?.p 
♦SS/'J3>aMR8 6ftffl*bfc«, ±&*K**5'* 
10 )Vf§8 71CLOCOS (Local Oxidation of Silico 
n) K8 9 (S4 0 1) . 

[0 0 9 0] ±83LOCOSK8 9 ©-§&£}£ 

fit® 9 0&Ml&?Z> (S 4 0 2) . o?lc, BfS©^« 

15 >««8 8 j s>&**)\<m®*Mm-r2>o umv^c 

^--KJKfiEffimtttnS^oi;!/ (NW1) £ N PMOS 
JfcJ§&fgj9r, PNdiode JfcJ&fififrtfcfcnM'i/^l' (NW 
2) NMOS^J&@^£tFLDMOS^£@RJr£fci: 
pM^x;i/ (PW) S^fifcTS (S4 0 3~S40 
20 5) . 

[ 0 0 9 1 ] osSfc, f-Y (Gate) 3B#£ff*fifc-r £ 
(S4 0 6) . IP"^ LDMOSSVPMOSaetlttCN 

m 0 s z mm xmtmx. «t s r ««k' 

9 2t, £©<?*- r*&gi8S 9 2±t:-aLTi!5:5*>J 
25 ^'J3>^P,^5y-h®gi9 3§f$gE-rS. 

[0 0 9 2] fffl©*b'JV^7 7-f^ttt 

«, nHH«, n-«« (f^ttltf ) fcig«l/t, FE 

30 

[00 9 3] «Sf£tt£J||in&1tK9 4 

tS (S4 0 8) . •£©&, ±S3«H«gg!M9 4t3> 
9>7 h?L^fi£1-S (S4 0 9) o 3>**h?Lfcfc, m 

35 ^©JSttt^tlfjp^^RVn^^Assm-rSo 

[0 0 9 4] o^C, 5»9 5«^Jtt-T2. Ei^9 5t± 

tt, ^-©^^^r^figt-s^c^^^bTie 

HBLfc#, Hl^tH:ttg*s^#*^(*a« (-7^n) 

45 ^ttT^SC^^^T-^fig^nscifc^^So 
[0 0 9 5] CfttC«fc»K LDMOS, SfitR, ^Sdi 
ode, PMOS, PNdiode&VNMOStfffM^ft-So 
±13 P M O S N M O S T- > 7"© C M O S &Wti& 

Ztl, LDMOSf b7>i?7>#Q l~Q6*sjBfiE^ix 

50 &° 
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coo96] *mmMm2<D&m®mtimm$im&, ± 

T, ®«8§/J\ m£&^ft±©a&*#fcS. 
[0 0 9 7] W±» #IPJ3#C<fcoT&3ftfe$giy§£SI 

ff2<8£Bi££oasfc©-ettfc<u -£©Sg£&fl&b&V> 
ISfflT-tt^MnItiT-fcS£fctti^*-t-fc&V'>. IP 
^T*ffiifiJt£f3g-rs«fiSi:bTfc^ *HSSff$ 

xma f 1***- h*a 

So 

[0 0 9 8] 

[#BJ8©3&lfl] *SS(C43V^TB8^$n5^CDd*.f^a 
IB©*:* 5 fife So 

[0099] ( 1 ) &wm*k<Dm®mmmt.m 2 ©tt m 

s/w TxmfxD-m*¥m{*.3 L y7iz ; Es >; s^^c 
^BK-r 5 c t £ «t o -casffij^iscDiSM^ la sci^t 

So 

[0 10 0] (2) ±13 (1) tzit), giJffi^fgt©{£^ 

[0101] o) #m#.?-v7<Dmffitmw.$tiz>® 
2 m^m&.com^wm.^^-t s c i: 
ictoT, w^ra©;fflsi£^ffl£«fcs*ij*§©<gT-$> 

[0102] (4) ¥m#.?-y7<Dmmizmit>ti-c^ 

-f-^ttx fflSK3^£fcM£*S;£(S|K3S«bT^S 

[0103] (5) Y^yi>xz<DmmmE.vtmizx 

■oX, ^©/WTXfiiftJt£f#SC:i:#T-§S. Z<D 
<fc S;W 7*«ft©ffiififii*iiSa: 5 XlilftEXUft-C £ 

u *H£#iS]±-rso 

[0 10 4] (6) ±13 (1) ~ (5) fcE*WS»JR 
T-'Mifb&4>©i;£So 



[SS©fflS#&iftM] 

[si] ttma-mmm (mm&mi) x-&*&m 
&ntimm&wiz#^x. t^>^;**©Kfi*jEvth 

fi&So 

[02] ±f3MW T*«titJt©f|g#5S7 
[03] *^5iB^Si 1 ©iS5^&«2/iitIgffi©¥®0T- 
[04] **K6^S 1 ©lSiS^»±(tg*a^e©«0T* 
[05] 1 ©iti/SS«;*j«$a£EM©IEB0T- 

[06] *mimm i ©iiifflis«*tiii^M©j£H©s 
[07] *n«5^jsi©^»[a*ii««g©«fiiiiHiEs 

0T*i&So 

[08] *mmm i ©^sm^tt nsm©®^©- 
g& D — 5=- \ — b t- S o 

[09] *l©SBMSi 1 OttHWIfttttll&acilft&S 

» r©«^9<j3pffl0T-fe S. 
[010] h7>^X^©mm-^£E#14^^^^7 
T'&So 

[011] *na^s§ i <DMm®.mtim&mwK: a^x 

ju^^^o^mm^mumx'^^o 
[012] ±m^j7*miik(Dmm#$GTvtz#mfc 
v 7-ffl«seaw® 0t- & s . 

[013] *nmB®i(Dmm$imjimm<giWizmfrjh ! 

(Dmovj -\>©gg *) ttss*^-r¥®0T-feSo 
[014] xmffiMm i ©i^js^m^tf (g^gtisa^a 

^^^^©Wlfcy-"^^^ Ki: 
©H©'7-i , -^©55»)ttS§, S^ffb©'7^-\'©?B»3«®^ 
^1-¥®0T*fc£. 

[015] *^ffl5BS 1 ©iSJl^m^tf *g<gB£*fi5W& 

So 

[016] #mffi&mi<DmmMtiwm!8imizmfr& 

£ *T,S H B T ©BSS 0T- & S o 
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